APPENDIX B

Estimation of Mule Deer and Pronghorn Maximum Survival Rates
Between Ages 4-6 Months and 16-18 Months
From Wyoming Game and Fish Department
Herd Composition Data
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Estimation of Mule Deer and Pronghom Maximum Survival Rates Between Ages 4-6 Months (pronghorn) or
16-18 Months (mule deer) From Wyoming Game and Fish Department Herd Composition Data

I. Computations modified from techniques developed by White et al. (1996)

A. Notation: N, population size

S, survival rate

(1 - S), mortality rate

x, count variable of animals

p, probability of sampling animals during counts

with subscripts: 7, counting time (herd composition survey) when fawns are 4 months (pronghorn) or 6 months

(mule deer) old, before their first winter

2, counting time (herd composition survey) when fawns have are 16 months (pronghorn) or 18
months (mule deer) old, before their second winter

3, time duration between time = 7 and time = 2 when animals die during which carcasses can
be found and counted

f, fawns (4-6 months old) to yearling status (16-18 months old)

d, does, 2 years old and older

B. Count variables expressed as expectations in terms of Nand S
1. Count of fawns before first winter (4-6 months old), x4 = Ny X py
'2. Count of does (2+ years old) at the same time, x4 = NyyX Pyqy
3. Count of fawns before second winter (16-18 months old), xp; = Nos X por = Nys X S¢X Doy
4. Count of does (2+ years old) at the same time, X,q = Nog X Pog = Nyg X SgX Poy

5. Count of fawn carcasses during the time interval between their 1%t and 2™ winters,
X3r= N3 X pgr= Ny X (1- S) X Py

6. Count of doe carcasses (2+ years old) during the same time interval,
Xgg = Nsdxp3d= N1dx (1 - Sd) X Pay

Il. Three ratios, A, B, and C are developed from these 6 count variables:

A = fawns counted (x,J att=1 = Ny XPy

does counted (x,5) at =1 Nig X Pyg

B = fawns counted (x,) at =2 =  NyxPy = NyeXSeXPoe
does counted (x,) at =2 Nog X By Nig X SgX Pay

C = fawn carcasses counted (X,) att=3 = NgpX Pz = Nyux(1-S)XDs
doe carcasses counted (xsg) at t=3 N3y X Pag Nygx(1-S8p X D3y

1. Ratios used to estimate survival rate

A.Definehas A = _Npygxp,
N1 X P1g

and assume  Pq = P = P
P1a P2g P3g
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B. Now the three ratios are

A= X4 =R
X1d

B = Xog = A X -§F
X2d Sq

C = X3 = A X 1- Sf_

Xag 1-Sd

C. Combining equations A and B gives

A

1. Sf = Sd x B

2_If no fawn and doe carcasses are counted, then the maximum fawn survival rate, S¢p,,, Can be estimated
by assuming no adult doe mortality or 100% survival during the period from =1 to =2, by setting Sy
equalto 1.

Sf-max = B

3. If carcasses are counted, then survival rates of fawns and does can be estimated as

Sy = Survival Rateyes 24 yearsokd = LA
c-B
S; = Survival Raterayn yearing status = [c- AH&}
c-BllA





